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Abstract
I In nt tr ro od du uc ct ti io on n: : To assess the effect of a comprehensive community-based
programme for increasing physical activity (PA) after 2 years of interventions.
M Ma at te er ri ia al l   a an nd d   m me et th ho od ds s: :   A 6-year, action-oriented, comprehensive, and integrated
community-based study, entitled the Isfahan Healthy Heart Programme, was
conducted in Iran from the year 2000. The interventions targeted the whole
population of nearly 2,180,000 living in two cities, and were compared with
another city considered as a reference. Educational, environmental and legislative
interventions were conducted at the community level. Annual evaluations were
performed among 6,000 representative individuals. This paper presents the
changes in PA habits after 2 years of interventions for increasing PA. The PA
habits were assessed by using the Baecke questionnaire, and an energy
expenditure of 150 kcal for daily leisure time physical activity was adopted as
a cut-off for defining active and inactive lifestyle.
R Re es su ul lt ts s: :   In the intervention and reference areas, respectively 85 and 83% of the
population were physically inactive. From 2000 to 2002, the daily PA among both
genders decreased in both intervention and reference communities. Meanwhile,
the leisure-time PA increased significantly in the intervention area, but decreased
in the reference area. The transportation PA did not significantly change in the
intervention area, but showed a remarkable decline in the reference area. 
C Co on nc cl lu us si io on ns s: :    We  suggest  that  the  synergism  resulting  from  community
collaborations has been effective in improving some aspects of PA in our
community. The ongoing changes in environmental factors and policies can help
in  increasing  the  worksite  and  transportation  PA  in  later  stages  of  this
community-based programme.
K Ke ey y   w wo or rd ds s: : lifestyle, physical activity, community-based intervention, prevention,
non-communicable diseases.
Introduction
It is well documented that regular physical activity (PA) is related to 
a decreased mortality rate [1, 2], and a lower risk of the development of
most non-communicable diseases (NCDs) [4-6]. Studies on PA and its impact
on health began in the second half of the twentieth century [7]. Increasing
PA is now recognized as an effective health promoting strategy [8, 9].
Physical activity is a complex behaviour consisting of various aspects
related to occupation, leisure time, transportation, and housekeeping [14].
There is a large body of evidence demonstrating a decreasing trend of PA
C Co or rr re es sp po on nd di in ng g   a au ut th ho or r: :   
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since the Second World War [15]. Currently, few
professions require intense PA and high energy
consumption [16]. Thus, despite recent increases in
leisure-time activity in many parts of the world [17],
the overall energy consumption of the populations
has  declined  because  of  the  decrease  in  the
worksite PA [18]. Therefore, strategies for increasing
PA put forth by various scientific authorities are
aimed at increasing all types of PA [19, 20]. The
large number of strategies proposed by different
countries for increasing various types of physical
activities is based on increasing the population’s
knowledge  through  educational  strategies,
especially in primary health care settings [21], as
well as environmental changes [8], and legislative
measures [20].
The epidemiological transition and the ageing
trend of populations in developing countries will
exacerbate the burden of NCDs in low and middle
income countries. It is estimated that, by 2020,
NCDs will account for about 70 percent of the global
burden  of  disease  in  such  countries  [22].
Meanwhile, it is documented that dietary and PA
changes in low- and middle-income countries are
occurring at great speed and at earlier stages of
countries’ economic and social development [23].
However,  experience  in  community-based
interventions for increasing PA is limited in the
developing world.
Our previous studies showed that cardiovascular
diseases are one of the major causes of mortality
in  Iran  [24],  and  their  risk  factors  are  highly
prevalent in our population [25]. As a public health
response to this situation, the Isfahan Healthy Heart
Programme  (IHHP),  a  6-year,  action-oriented,
comprehensive, and integrated community-based
demonstration study for prevention and control of
non-communicable diseases (NCDs) was launched
in 1999 in Iran. Isfahan Healthy Heart Programme’s
goals  were  to  improve  population  behaviour,
prevent and control risk factors and diseases, delay
the onset of diseases, postpone death, reduce
disabilities and disparities in treatment, and change
the disease care system approach to a health care
system one. The main strategy of this programme
was promoting healthy lifestyle through increasing
PA, healthy nutrition, tobacco control, and stress
management  [26].  Isfahan  Healthy  Heart
Programme also aimed to assess the feasibility and
impact of a comprehensive, community-based
approach in a developing country setting. 
This paper presents some short-term results of
IHHP  for  increasing  PA  after  two  years  from
interventional  strategies  of  the  programme,
especially the Isfahan Exercise and Air Pollution
Control Project (IEAPCP), for increasing PA in the
general adult population.
Material and methods
S St tu ud dy y   p po op pu ul la at ti io on n
Isfahan Healthy Heart Programme is a com  -
munity-based programme, conducted on the whole
community  of  two  cities  in  central  Iran  in
comparison to a reference area. The interventions
were implemented on the whole population of the
urban and rural areas of Isfahan and Najafabad,
with  a  population  of  1,895,856  and  275,984
respectively. In order to facilitate the interventions,
the  intervention  community  was  divided  into 
8 target groups: women, workers, children, young
people, cardiovascular patients and their family
members, high risk population, health professionals
and NGO members. 
The reference community was the urban and
rural population of Arak, with a population of
668,531,  where  only  governmental  health
programmes  applied  at  a  national  level  were
considered.
B Ba as se el li in ne e   d da at ta a   c co ol ll le ec ct ti io on n
Isfahan Healthy Heart Programme is a quasi-
experimental  demonstration  programme  with
simultaneous evaluation and research studies. The
baseline  survey  was  conducted  on  20,000
participants, selected by random cluster sampling
from the population living in the aforementioned
three  cities  with  similar  socio-demographic
situations.  The  whole  baseline  survey  will  be
repeated  on  an  independent  sample  in  both
intervention and reference communities at the end
of the study [25].
Information  on  PA  was  collected  using  the
Baecke  questionnaire,  and  the  types  of  PA
(worksite,  housekeeping,  leisure  time  and
transportation)  were  documented.  Using  the
responses in the practice part of the questionnaire,
the PA levels of participants were measured in four
fields of leisure time, worksite, household and
transportation PA. In all fields, the duration and
frequency of doing each specific activity were asked.
The amount of PA was calculated (in the unit of
MET-minutes per day) by using extent coefficients
of  each  particular  activity,  multiplying  by  the
duration of performing it in a day. One MET is
reflective of energy expenditure during rest [26].
The  sum  of  calculated  PA  amount  for  various
questionnaire items in every field was used as the
total PA in each field, and in turn, the sum of total
PA in all four fields was considered as the total PA
of participants. The non-dynamic or sedentary
activity  of  each  field  was  not  included  in  the
calculation of the total PA level. The amount of
energy corresponding to each type of PA and the
total energy expenditure were calculated by using
information from the questionnaire. Validity and
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reliability of this questionnaire were verified by the
Education Development Centre of Isfahan University
of Medical Sciences [27].
I In nt te er rv ve en nt ti io on na al l   s st tr ra at te eg gi ie es s
As explained before, IHHP is an interventional
programme to modify lifestyle at the community
level. In order to apply these interventions the
programme was divided into 10 executive projects:
Heart Health Promotion from Childhood (HHPC),
Youth Intervention Project (YIP), Women Healthy
Heart Project (WHHP), Worksite Intervention Project
(WIP),  Health  Professionals  Education  Project
(HPEP),  Non-Governmental  Organizations  and
Volunteers (NGOV), Healthy Lifestyle for High-Risk
groups (HLHR), Healthy Lifestyle for Cardiovascular
Patients  (HLCP),  Healthy  Food  for  Healthy
Community (HFHC), and Isfahan Exercise and Air
Pollution Control Project (IEAPCP).
The last two projects (Healthy Food for Healthy
Community [HFHC] and Isfahan Exercise and Air
Pollution Control Project [IEAPCP]) were in charge
of legislative level, urban structure modification or
comprehensive education interventions regardless
of the target communities.
All interventions in each project, according to their
nature, were categorized in three groups, including
educational, environmental and legislative strategies.
The interventions in each project were designed
based on the information obtained from a primary
survey showing the community lifestyle problems. 
The purpose of the PA-related interventions in
IEAPCP was to reach an activity level of at least 
30 min on at least five days a week. We also aimed
to integrate an aerobic activity of medium intensity,
e.g. walking, jogging or bicycling, in the population
daily life. The interventions of this project were as
follows: 
1 1) )   E Ed du uc ca at ti io on na al l   i in nt te er rv ve en nt ti io on ns s
Educational  interventions  related  to  PA
increment included educating all people through
campaigns and public media, as well as education
of specific target groups, e.g. women attending
health care clinics, workers and employees in
factories and offices, etc. 
Face to face education, class education, using
educational materials, educational campaigns and
educating via media, especially television and radio,
were used as other educational methods.
Educational interventions were designed based
on promoting different PA increment methods in
an integrated way. These interventions included
encouragement not to use personal motor vehicles
and using cycling and walking for in-city trips,
educating on using stairs instead of elevators,
performing aerobic exercise with medium intensity
for at least 30 min a day during leisure time,
educating on exercise in worksites according to the
type of people’s jobs and educating housewives on
simple exercises. 
2 2) )   E En nv vi ir ro on nm me en nt ta al l   i in nt te er rv ve en nt ti io on ns s
These included modification and improvement
of urban environments, as well as development of
the infrastructures required for reducing the use of
personal motor vehicles and encouraging cycling,
walking, or the use of public transportation. These
interventions were performed in cooperation with
Isfahan Municipality, Isfahan Physical Education
Department,  and  the  Environment  Protection
Organization. Interventions included organizing
rallies  and  healthy  heart  exercise  fairs  on
designated “No-automobile” days – part of a series
of environmental and educational interventions
carried out monthly in one of Isfahan’s busiest
streets (historical Chaharbagh Street) – aimed at
sensitizing the public. Environmental interventions
intended to provide education for the community
and to develop the necessary infrastructure for
encouraging the public to avoid the use of personal
motor vehicles for in-city trips. 
Another environmental intervention of IEAPCP
was to demand the development of public exercise
areas and green spaces in residential complexes,
and construction and increase in the number of
sport centres in cooperation with other authorities,
including Isfahan Provincial Government. 
3 3) )   L Le eg gi is sl la at ti iv ve e   i in nt te er rv ve en nt ti io on ns s
Since some rules – including daily exercise in the
morning shift of schools and the official permission
to exercise up to 3 h at worksite for workers –
already existed, IEAPCP and other IHHP projects
followed their execution. In addition, directives on
adding exercise time in the afternoon shift of
schools were issued to schools by the Provincial
Education Administration.
We  considered  an  energy  expenditure  of 
150 kcal for daily leisure time PA as the cut-off for
defining active and inactive lifestyle. To investigate
the impact of interventions on knowledge, attitude
and practice (KAP), and lifestyle (including PA) of
the adult population (19+) studied, we used the
data obtained in the baseline survey, and the two
annual surveys conducted for assessment of short-
term results of the interventions.
E Ev va al lu ua at ti io on n
The intervention activities and evaluation were
integrated components in IHHP, i.e. the functions
of monitoring and evaluation were to assess the
extent to which the programme has attained its
objectives and to assess the process of programme
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development and performance. Monitoring was
regularly implemented on small samples in order
to assess the effect of different interventional
strategies. The process evaluation was undertaken
in the intervention area only, while the impact and
outcome evaluations were undertaken in both
intervention and reference areas. The short-term
impacts  of  the  interventions  on  behavioural
changes  were  evaluated  in  four  repeated
independent sample surveys from 2002 to 2005, in
order to compare modifiable behavioural risk factors
in intervention and reference areas. Because the
interventions target the whole community, in the
baseline and annual surveys, data were collected
from  samples  that  represented  the  whole
population. Multistage random sampling and age-
based CINDI protocol sampling methods were used
for the baseline and subsequent annual impact
evaluations. According to the CINDI protocol and
by  the  1.5  design  effect,  the  sample  size  for
community-based approach sampling was about
250 individuals in each sex and age group. We
defined six age groups in this study (20-29, 30-39,
40-49, 50-59, 60-69 and ≥ 70); hence in the annual
evaluations, 6000 individuals (3000 males, 3000
females) were studied in the intervention and
reference areas.
S St ta at ti is st ti ic ca al l   a an na al ly ys si is s
Data were stored in a computer database, and
were analyzed using the SPSS statistical package
version 12.0 for Windows (SPSS Inc., Chicago, USA).
The mean intensity and duration of each type of PA
in leisure time and daily transportation, as well as
total daily PA, were calculated. Mean amounts of
PA in the intervention and reference cities were
calculated and compared using the analysis of
variance (ANOVA). Annual changes in quantitative
data in each city were also compared using t-test.
Qualitative data, including the frequency of cycling
and walking, were analyzed by using the ˇ2 test.
Results
The results obtained from the evaluation of PA
levels in three successive years in intervention and
reference areas, conducted as a cross-sectional
survey with independent samples, are as follows.
The general characteristics of communities studied
in 3 different years are shown in Table I. 
Based on the energy expenditure for leisure time
PA, in the intervention and reference areas 85 and
83% of the population were respectively considered
to be physically inactive. 
As presented in Figure 1, from 2000 to 2002,
among both genders, the daily PA decreased in both
intervention and reference communities.
Meanwhile,  the  leisure-time  PA  increased
significantly in the intervention area, whereas it
decreased in the reference area. Among men,
leisure-time PA showed no significant change in the
intervention area, but showed a sharp decline in
the reference area. This type of activity increased
in women of both communities, but the slope of
this change was greater in the intervention area
(Table II). 
The  transportation  PA  did  not  significantly
change  in  the  intervention  area,  but  showed 
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a sharp decrease in the reference area. These
changes were similar in both genders (Table II). The
worksite PA showed no significant change.
Discussion
Our  findings  showed  a  high  prevalence  of
sedentary lifestyle in the study population, notably
among women. We found that in both intervention
and reference areas, more than 80% of participants
were physically inactive. This rate is different from
many other parts of the world; for example, in
European countries, less than 30% of the population
are  physically  inactive,  although  the  Eastern
European countries were less active [28].
Various studies have underscored the possibility
of an increase in PA in different communities
through culturally appropriate interventions, which
would vary between studies. In general, different
Y Ye ea ar r   o of f   s st tu ud dy y M Me ea an n   ( (S SD D) ) p p ∆2 20 00 01 1   v vs s. .   2 20 00 00 0 ∆2 20 00 02 2   v vs s. .   2 20 00 01 1
L Le ei is su ur re e   t ti im me e   p ph hy ys si ic ca al l   a ac ct ti iv vi it ty y   ( (M ME ET T- -m mi in n/ /d da ay y) )
F Fe em ma al le es s
Intervention community 2000 3169.00 (64.43) < 0.0001 13.38* 4.26
2001 1496.00 (68.70)
2002 1206.00 (73.46)
Reference community 2000 3222.00 (64.18) < 0.0001 6.46* 1.92
2001 1477.00 (57.50)
2002 1209.00 (60.96)
M Ma al le es s
Intervention community 2000 3006.00 (94.25) 0.05 7.28** –5.24
2001 1498.00 (98.86)
2002 1193.00 (98.35)
Reference community 2000 3117.00 (93.88) < 0.0001 –10.87 –4.46
2001 1419.00 (78.55)
2002 1189.00 (76.94)
T Tr ra an ns sp po or rt ta at ti io on n   p ph hy ys si ic ca al l   a ac ct ti iv vi it ty y   ( (M ME ET T- -m mi in n/ /d da ay y) )
F Fe em ma al le es s   
Intervention community 2000 3167.00 (132.32) 0.60 –3.30 4.10
2001 1495.00 (142.45)
2002 1202.00 (135.29)
Reference community 2000 3211.00 (141.71) < 0.0001 –30.93* –21.01¶
2001 1476.00 (114.34)
2002 1209.00 (100.32)
M Ma al le es s
Intervention community 2000 2954.00 (201.42) 0.06 –12.40 –1.28
2001 1467.00 (214.80)
2002 1176.00 (204.73)
Reference community 2000 3079.00 (192.41) < 0.0001 –46.72* –28.79 ¶
2001 1409.00 (144.93)
2002 1186.00 (140.84)
T Ta ab bl le e   I II I. .   Changes in the leisure time and transportation physical activity by gender in the intervention vs. the reference
community: 2000-2002 – IHHP
*p < 0.0001 2001 vs. 2000, **p < 0.05 2001 vs. 2000, ¶p < 0.0001 2002 vs. 2001
2 20 00 00 0 2 20 00 01 1 2 20 00 02 2
N N 6175(6339) 2994(2897) 2400(2393)
A Ag ge e   [ [y ye ea ar rs s] ]
I In nt te er rv ve en nt ti io on n   a ar re ea a 38.6 ±14.7 40.4 ±15.4 40.7 ±15.6
R Re ef fe er re en nc ce e   a ar re ea a 39.1 ±15.1 40.5 ±15.3 40.5 ±15.9
F Fe em ma al le es s   ( (% %) )
Intervention area 51.3 50 50.3
Reference area 50.8 51 50.5
P Pl la ac ce e   o of f   r re es si id de en nc ce e   ( (% %   o of f   r ru ur ra al l) )
Intervention area 21.0 18.5 18.7
Reference area 33.4 33.3 35
T Ta ab bl le e    I I. . General  characteristics  of  the  study
population: 2000-2002 – IHHP
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studies categorize PA-related interventions into
three groups based on the interventional settings:
community-based  interventions  (such  as  PA
increment through cycling and walking for in-city
trips), worksite (including offices, factories and
schools) interventions, and interventions through
the health system by health professionals. The
effects of each group have been investigated in
various studies [29-32].
In a study conducted by Lawlor et al. in 1999, 135
general physicians were educated for PA increment
strategies in the community. In turn, the PA of those
people who were educated by these physicians was
assessed. The findings indicated that physicians have
acceptable knowledge about the health effects of
regular PA and the amount of necessary PA, but they
do not fully use their knowledge in communicating
information on PA to the people. Based on this study,
physicians only try to improve the PA of the high-risk
patients who regularly visit them and who have risk
factors  or  a  special  disease,  while  the  whole
community do not benefit from their knowledge [33].
Furthermore, in the review of Lawlor et al. in 2001, 
a series of 8 studies showing an increase in PA due
to  education  through  the  health  system  was
investigated. They concluded that counselling and
education provided by general physicians would only
result in short-term changes in PA, and are not
sustainable  [34].  It  might  be  suggested  that
interventions  based  on  the  health  system  and
general physicians are not considered as practical
approaches to increase PA at the community level. 
A number of studies have conducted interventions
through increasing transportation PA [8, 35-37].
Among these studies, the one performed by Lawlor
et al. in 2003 concluded that interventions which
encourage environmental changes through regular
cycling or walking have a pivotal role in increasing
PA at the community level. In their study, the British
National Cycling Organization has played a valuable
role in increasing PA [8].
In  2004,  Hilsdon  et  al.  demonstrated  that
community-based interventions have several short-
term effects and many such interventions may also
lead to long-term impacts [38]. Studies have also
shown that interventions encouraging moderate-
intensity PA and those requiring no special facilities
have had longer-term effects [39].
In 2007 Ogilvie and his colleagues assessed
different PA increment methods and concluded that
different types of people may respond to various
approaches,  tailored  to  their  psychological
characteristics or life circumstances. In other words,
one size may not fit all and various approaches
should be offered: some people may respond best
to personal advice from their physician, others may
prefer private feedback from a device such as 
a pedometer, others (perhaps those in a more
advantaged socioeconomic position) may benefit
from interventions delivered through the internet,
others  may  benefit  from  the  social  support 
of a walking group, and others may increase their
PA in response to prompts about reducing their car
use on environmental grounds [40].
The comparison of changes in PA habits in the
intervention and reference areas of the current
study  suggest  that  the  community-based
interventions of IHHP were successful in increasing
the leisure time PA. We suggest that the synergism
resulting from community collaborations has been
effective in improving some aspects of PA in our
community.
However,  since  these  interventions  were
conducted in all areas – including the community,
worksites, schools and also the health system – and
included different environmental, educational and
legislative strategies, it is not possible to determine
the  exact  intervention  which  has  caused  the
increase  in  leisure  time  PA.  We  can  generally
conclude that using different ways for community-
based interventions may be beneficial. It is worth
mentioning that the amount of total PA decreased
in both intervention and reference areas, which is
likely related to decreased transportation and
worksite activities. It seems that the changes in
working methods and lifestyle toward using more
technological equipment are the main reason for
the decrease in worksite and transportation PA and
therefore total PA. 
Since environmental or legislative changes were
implemented  at  the  societal  level  to  reduce
exposure to health risk factors as well as to increase
healthy behaviours, and did not require personal
action, they are more likely to be successful than
efforts  of  individual  change  to  promote  and
maintain behavioural changes of individuals. The
ongoing activities of IHHP in providing facilities for
using public transportation instead of personal
motor vehicles and, in addition, improving worksite
PA might result in more successful results in the
next annual evaluations of the programme. 
In  addition  to  environmental  and  legislative
initiatives,  IHHP  interventions  were  based  on
educating both health professionals and the public;
thus they can be successful in increasing PA at the
community level. We found that the leisure-time and
transportation activities had a better trend in cities
of  intervention  as  compared  to  the  reference
community. By considering the increased number of
manufactured and sold automobiles in Iran and the
growing perception of the use of personal vehicles
as a measure of higher socioeconomic status, Iranian
society is seemingly on a trend towards a more
sedentary  lifestyle.  Therefore,  we  propose
interventions like those conducted in Isfahan for
educating the public on not using personal vehicles. 
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It is well documented that small behavioural
changes observed among the whole population
were likely to have considerable beneficial effects
at the population level [32]. The magnitude of the
results of community-based interventional trials
must be judged according to their potential impacts
on public health or population level during the later
stages of the IHHP . 
In conclusion, the low level of PA in countries
such  as  Iran  highlights  the  necessity  of
implementing community-based interventions for
promoting an active lifestyle. Effective interventions
should be identified and extended at the national
level. An improvement in PA levels or a decline in
sedentary  activities  can  be  expected  through
designing community-based interventions. 
We  suggest  that  the  community-based
interventional programmes in developing countries
with  limited  facilities  should  emphasize
comprehensive  approaches,  integrated  risk
management, policy and environmental changes,
community organization, individual empowerment
and participation, as well as collaboration with
various  sectors  in  order  to  benefit  from  the
synergism of activities, and in turn to increase the
intensity of interventions.
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